Epididymo-orchitis rarely leads to abscess formation and global testicular infarction/loss, particularly in the setting of appropriate antibiotic therapy. The imaging modality used when monitoring for testicular ischemia is ultrasonography. However, as described in the literature, testicular pathology may not be evident on routine imaging. We describe two cases of recurrent bacterial epididymo-orchitis, complicated by testicular abscess resulting in testicular infarction. This rare, nevertheless significant, complication occurred in both patients despite receiving appropriate extended antibiotic therapy. Both cases demonstrate the limitations of ultrasonography alone, suggesting that a high level of clinical suspicion must be maintained when ultrasound evaluation proves to be inconsistent with the clinical presentation. These cases demonstrate the importance of monitoring for warning signs of ischemia, as early recognition may lead to reperfusion interventions and ultimately testicular salvage.
Case report
There is little literature describing testicular infarction following bacterial epididymo-orchitis. With appropriate antibiotic therapy, epididymo-orchitis rarely leads to abscess formation, segmental testicular infarction, or global testicular infarction/loss. 1, 2 We describe two cases of recurrent bacterial epididymo-orchitis complicated by testicular abscess, resulting in testicular loss despite extended, appropriate antibiotic therapy.
Case 1
A 49-year-old HIV-positive male with no other significant medical history developed severe left-sided testicular pain and swelling associated with dysuria and macroscopic hematuria. He had a raised C-reactive protein level (380 mg/L [range: 0-5 mg/L]) and total white cell count (16 × 10 9 /L [range: 3.9-12.7 × 10 9 /L]). A mid-stream urine sample grew Escherichia coli sensitive to gentamicin, cephalexin, norfloxacin, and amoxicillin/clavulanic acid. Urine polymerase chain reaction (PCR) testing for N. gonorrhoeae and C. trachomatis was negative. An initial ultrasound excluded testicular torsion and demonstrated mild prostatomegaly; however, no voiding or cystoscopic studies were performed. The patient started oral trimethoprim 300 mg daily empirically, followed by a 2-week course of oral cephalexin 500 mg twice daily once susceptibilities were known.
The patient was readmitted to hospital 2 months later with recurrent left-sided epididymo-orchitis. A mid-stream urine again cultured E.coli with an identical anti-biogram to the previous isolate. Three days of empiric intravenous ceftriaxone 1 g daily were followed by a 6-week course of oral ciprofloxacin 750 mg twice daily on discharge. The patient made a full clinical recovery. However, 7 months later, the patient presented with rightsided epididymo-orchitis that was confirmed with an ultrasound. Both urine and blood cultures grew E. coli with an identical antibiogram to the previous isolates. This patient demonstrated good HIV-control, reflected in a robust CD4+ T-cell count (453/uL) and suppressed virus (HIV viral load <20 copies/mL). Intravenous ceftriaxone 1 g daily for 7 days resulted in substantial clinical improvement. On day 7 the patient developed worsening pain and a repeat ultrasound revealed an enlarged avascular right testicle.
An urgent orchidectomy was performed, with histology revealing an infarcted testis with localised abscess formation ( Fig. 1 ). The patient completed another 6-week course of oral ciprofloxacin 750 mg twice daily with complete clinical response and remains well at this time.
Case 2
A 27-year-old man with a history of recurrent urinary tract infections was admitted to hospital with left-sided epididy- The mid-stream urine demonstrated 101 × 10 6 /L leucocytes (ref <10 × 10 6 /L), but was culture-negative in the context of norfloxacin therapy previously started in the community. Urine PCR testing for Neisseria gonorrhoeae, Chlamydia trachomatis and syphilis serology were all negative. A renal tract ultrasound was normal, other than confirming left-sided-epididymo-orchitis. The patient received a single dose of 400 mg intravenous gentamicin with 4 days of intravenous ceftriaxone 1 g daily followed by 6 weeks of oral norfloxacin 400 mg twice daily on discharge from hospital. The patient received an additional single dose of 1 g oral azithromycin the following week, given his recent history of chlamydial epididymo-orchitis.
One week post-completion of all antibiotics, the patient developed recurrent, left-sided epididymo-orchitis. Urine culture and PCR testing were negative in the context of recent antibiotics. Empiric therapy consisted of intravenous ciprofloxacin 400 mg 8 hourly for 24 hours and a single dose of 1 g oral azithromycin. A rigid cystoscopy revealed no anatomical abnormality. An ultrasound revealed a small testicular abscess and reduced vascularity. Oral ciprofloxacin 500 mg twice daily was continued for 6 weeks in combination with oral doxycycline 100 mg twice daily for 2 weeks to cover for a possible chlamydial infection.
While still on ciprofloxacin, the patient underwent an ultrasound due to his recurrent testicular pain. This demonstrated an avascular left testicle, prompting subsequent orchidectomy. Histopathology showed a necrotising pyogenic abscess with secondary testicular infarction (Fig. 2) . Tissue culture was positive for Klebsiella pneumonia that was sensitive to ciprofloxacin.
Discussion
We describe two cases of testicular infarction requiring orchidectomy. Each followed bacterial epididymo-orchitis complicated by abscess formation despite extended, appropriate antibiotic therapy. These cases add to a small body of literature describing this rare, but serious complication (Table 1 ). Both cases demonstrate that testicular abscesses may not be evident on routine imaging, such as ultrasound. This is consistent with the literature, which demonstrates the potential for missed testicular pathology when investigated with ultrasonography alone. 3 Contrast-enhanced magnetic resonance imaging (MRI) has been reported to provide additional support in evaluating indeterminate testicular pathology.
Critical deprivation resulting in infarction is rare and may be secondary to cumulative ischemia from multiple mechanisms: inflammatory infiltration causing compression of the spermatic cord, thrombosis secondary to venous congestion and/or bacterial exotoxins. [4] [5] [6] [7] Prompt assessment and recognition of ischemia may lead to reperfusion interventions and ultimately testicular salvage.
Non-resolving infection despite appropriate antibiotic therapy, acute worsening in pain despite initial clinical improvement, spermatic cord thickening and tenderness, and recurrent epididymo-orchitis are all potential warning signs of ischemia 7 , and were evident in our cases.
Conclusion
In the setting of recurrent epididymo-orchitis, clinicians should be suspicious of a testicular abscess. This may not initially be evident on routine imaging, highlighting the value of additional modalities, such as MRI, when ultrasound evaluation proves to be inconclusive or inconsistent with 
